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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a liquid crystal 
display wide viewing angle polarizing film and a liquid 
crystal display wide viewing angle polarizing adhesion film. 
Furthermore, the present invention relates to a liquid 

m 

~ crystal display in which the liquid crystal display wide 

P 

j= viewing angle polarizing adhesion film is adhered to at 

•■i " 

o 

. % q least one side of a liquid crystal panel . 

6 

pj Description of the Prior Art 

In view of an picture image-forming method used for a 
liquid crystal panel of a liquid crystal display, a 
polarizer are indispensably required to be disposed on a 
glass substrate that forms the outermost surface of the 
liquid crystal panel; and generally, a polarizing film is 
adhered onto the outermost of a liquid crystal panel. 
Generally, a uniaxially stretched polyvinyl alcohol film in 
which, for example, iodine and a dichroic dye, are adsorbed 
is used for the polarizer, and the polarizing has a three- 
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layer structure in which both side surfaces of the 
polarizer are protected by transparent films such as 
triacetate cellulose films. Generally, however, since the 
polarizing film as described above is poor in heat 
resistance, it is restricted for use in a condition of 80°C 
or higher. 

In addition to the polarizing film, a variety of 
optical elements are used for the outermost surface of the 
liquid crystal panel to improve the display quality of the 
display. For example, an optical -compensation polarizing 
film formed by lamination of an optical compensation film 
onto a polarizing film is used to form a liquid crystal 
display that achieves a well -viewable property and produces 
less inplane brightness nonunif ormities . The optical 
compensation film is a liquid crystal layer formed through 
coating-application of a material having a liquid 
crystalline property on a support film such as a triacetate 
cellulose film. In this case, the liquid crystal layer is 
formed of, for example, a layer in which a disco tic liquid 
crystal is tilt oriented or a layer in which nematic liquid 
crystal is tilt oriented. Laminating the optical 
compensation film and the polarizing film via an adhesive 
produces the optical compensation polarizing film. In 
addition, a layer on which, for example, a retardation film 
and a brightness enhancement film, are formed is used on a 
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polarizing film of an optical compensation polarizing film 
to improve the well-viewable property. Similarly, an 
adhesive is used for lamination of said retardation film, 
brightness enhancement film, and the like. 

However, said polarizing film has a low heat 
resistance, and the thickness thereof is ordinarily 100 pm 
or larger. As such, window-frame nonuniform! ty tends to 
occur because of a stress (distortion) that can occur at 
the time of heat shrinkage when the polarizing film and the 
optical compensation film are laminated via the adhesive. 
Particularly, problems arise in that the brightness 
nonuniform! ty increases when the number of laminated layers 
is increased through the lamination of, for example, the 
retardation film and the brightness enhancement film on the 
polarizing layer. 

An Object of the present invention is to provide a 
liquid crystal display wide viewing angle polarizing film 
that is combined to a retardation film, a brightness 
enhancement film and that produces less brightness 
nonuniform! ties . And an object of the present invention is 
to provide a liquid crystal display wide viewing angle 
polarizing adhesion film, and to further provide a liquid 
crystal display in which the wide viewing angle polarizing 
adhesion film is adhered onto at least one side of a liquid 
crystal panel. 
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SUMMARY OF THE INVENTION 
The inventors carried out earnest researches to solve 
said problems, found that the aforementioned objects can be 
achieved with a liquid crystal display wide viewing angle 
polarizing film disclosed hereinbelow, and have completed 
the present invention. 

In specific, the present invention relates to a liquid 
crystal display wide viewing-angle polarizing film 
comprising a polarizing layer laminated on an optical 
Jj compensation film and a retardation film and/or a 

pi brightness enhancement film laminated on said polarizing 

ffl 

I" layer, wherein said polarizing layer is directly laminated 
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on said optical compensation film. 

In the liquid crystal display wide viewing angle 
polarizing film of the present invention, since the 
polarizing layer is directly laminated onto the optical 
compensation film without using an adhesive, a relaxation 
can be achieved for a stress occurring because of shrinkage 
of the optical compensation film (particularly, a support 
film) during a heat treatment. In addition, even when the 
retardation film and/or the brightness enhancement film is 
combined on the polarizing layer, window-frame 
nonunif ormity is prevented from easily occurring, and 
brightness nonunif ormi ties are reduced. 
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In the liquid crystal display wide viewing angle 
polarizing film, the optical compensation film comprises 
preferably a support film and an optically anisotropic 
layer formed of a material having a liquid-crystalline 
property. 

The above optical compensation film is effective in 
achieving a well viewable wide viewing angle and in forming 
a liquid crystal display that produces less inplane 
brightness nonunif ormities ; and in addition, the support 
film is preferable in forming the polarizing layer. 

It is a preferable mode that, in the above liquid 
crystal display wide viewing angle polarizing film, the 
polarizing layer is prepared by a lyo tropic solution 
containing a dichroic dye. And it is a preferable mode that, 
in the liquid crystal display wide viewing angle polarizing 
film, the polarizing layer is prepared by a liquid-crystal 
polymer solution containing a dichroic dye. 

The polarizing layer of the present invention can be 
formed through coating application of the polarizing layer 
forming material; and the polarizing layer can be formed as 
a thin polarizing layer that has a high heat resistance. 
Moreover, the liquid crystal display wide viewing angle 
polarizing film of the present invention including the 
aforementioned polarizing layer has a wide viewing angle, 
and is also excellent in antimoisture property, durability, 
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and light weight property. 

When the lyotropic solution containing the dichroic 
dye is used as the polarizing layer forming material, the 
polarizing layer can be directly laminated, and the 
polarizing layer having a high heat resistance can be 
efficiently formed without forming an oriented film on the 
optical compensation film (particularly, the support film) . 

In the above liquid crystal display wide viewing angle 
polarizing film, a thickness of the polarizing layer is 
preferably in a range of from 0.1 to 15 vm. Particularly, 
the thickness of the polarizing layer is preferably in a 
range of from 0.2 to 3 p in polarization property and 
durability. 

The above liquid crystal display wide viewing angle 
polarizing film preferably comprises a protective layer on 
a surface of said polarizing layer. Depending on the 
specification of a liquid crystal display, a rigid surface 
can be formed on the polarizing layer to prevent occurrence 
of a scratch that can hinder a viewable property. 

Furthermore, the present invention relates to a 
production method for the liquid crystal display wide 
viewing angle polarizing film according to claim 1 
comprising step of, laminating a polarizing a polarizing- 
layer through coating-application of a polarizing-layer 
forming material, and laminating a retardation film and/or 
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a brightness enhancement film onto said polarizing layer. 

According to the above method, the polarizing layer 
can be formed to be as a thin film and to have a light 
weight, as mentioned above; and furthermore, the liquid 
crystal display wide viewing angle polarizing film can be 
produced through lamination of the retardation film and/or 
the brightness enhancement film thereonto. 

Furthermore, the present invention relates to a liquid 
cr Ystal display wide viewing angle polarizing adhesion film 

O 

p comprising the aforementioned liquid crystal display wide 

?j viewing angle polarizing film and an adhesion layer for a 

til 

pj glass-substrate surface of a liquid crystal panel. 

W 

~~ Furthermore, the present invention relates to a liquid 

P 

£ crystal display comprising said liquid crystal display wide 

P 

yg viewing angle polarizing adhesion film adhered onto at 

□ 

fy least one side of a liquid crystal panel 

The liquid crystal display including said liquid 
crystal display wide viewing angle polarizing adhesion film 
being adhered has a well viewable wide viewing angle, and 
produces less brightness nonunif ormities . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross sectional view of a wide viewing 
angle polarizing adhesion film; 

Fig. 2 is a conceptual view of a sample for measuring 
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brightness nonunif ormities ; and 

Fig. 3 shows transmittance measurement portions of the 
sample for measuring brightness nonunif ormities . 

DETAILED DESCRIPTION OF THE INVENBTION 
As shown in Fig. 1, for example, in a mode of a wide 
viewing angle polarizing adhesion film, a polarizing layer 
1 is laminated on an optical compensation film 2 without an 
adhesion layer being interposed, and a brightness 
enhancement film (and/or retardation film) 3 is laminated 
on the polarizing layer 1. In addition, a protective layer 
4 may be provided on the polarizing layer 1. Ordinarily, 
the brightness enhancement film 3 is laminated on the 
polarizing layer 1 via an adhesion layer 5a. On the other 
hand, an adhesion layer 5b is provided on the optical 
compensation film 2, which is used for a glass-substrate 
surface of a liquid crystal panel, of the wide-viewing- 
angle polarizing adhesion film. In addition, a releasable 
sheet 6 can be provided on the adhesion layer 5b. 

Examples of the optical compensation film 2 include a 
birefringent film formed by uniaxially or biaxially 
stretching a polymeric film, and a liquid crystal alignment 
film including an optically anisotropic layer formed of a 
liquid crystalline material that has birefringence on a 
support film. While the thickness of the optical 

8 
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compensation film 2 is not specifically limited, it is 
generally ranged from 5 to 100 ym. Among the example of 
the optical compensation film 2, a liquid crystal alignment 
film including an optically anisotropic layer 2a on a 
support film 2b is preferable. In Fig. 1, while the 
polarizing layer 1 is laminated on the side of the support 
film 2b of the liquid crystal alignment film (optical 
compensation film 2) , the lamination on the liquid crystal 
alignment film of the polarizing layer 1 may also be 

O 

p performed on the side of the optically anisotropic layer 2a. 

i 

W| Usable materials for the polymeric material to form 

m the aforementioned birefringent film include, for example, 

m 

s polyvinyl alcohol, polyvinyl butyral , polymethyl vinyl ether, 

Q 

Jp polyhydroxyethyl acrylate, hydroxyethyl cellulose, 

gcj hydroxypropyl cellulose, methyl cellulose, polycarbonate, 

fU polyallylate, polysulfone, polyethylene tereph thai ate, 

polyethylene naphthalate, polyethersulphone , polyphenylene 
sulfide, polyphenylene oxide, polyallylsulfone, polymethyl 
methacrylate, polyamide, polyimide, polyolefin, polyvinyl 
chloride, cellulose based polymer, norbornene based resin; 
or alternatively, various binary or ternary copolymers, a 
graft polymer, and a blend of the above. These polymeric 
materials are each formed to be an oriented substance 
(stretched film) . Practical examples of the above include, 
for example, brands "NRF" and "NRZ " supplied by Nitto Denko 
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Corp. 

On the other hand, said support film is formed of a 
transparent polymer, and an appropriate transparent 
material may be used. A material having a high 
transparency, mechanical property, moisture resistance, and 
the like is preferably used. Although the thickness of the 
support film is not specifically limited, it is generally 
ranged from 5 to 50 ym. Usable transparent polymers to 
form the support film include, for example, polyester based 

O 

q polymers such as polyethylene terephthalate and 

£ 

polyethylene naphthalate, cellulose based polymers such as 

U1 

fii cellulose diacetate and cellulose triacetate; acrylic based 

GO 

* polymer such as polymethyl methacrylate, styrene based 

P 

£ polymers such as polystyrene and acrylonitrile/styrene 

6 

4* copolymer (AS resins), and polycarbonate polymer. In 

n 

15= ST 

flj addition, example polymers to form the transparent 
protection film include polyethylene, polypropylene, 
polyolefin having a cyclo based or norbornene structure, a 
polyolefin based polymer such as an ethylene /propylene 
copolymer, a vinyl chloride base polymer, a amide based 
polymers such as nylon and a aroma tic- group polyamide, an 
imide based polymer, a sulfone based polymer, a polyether 
based polymer, a polyether ether ketone based polymer, a 
polyphenylene sulfide based polymer, a vinyl alcohol based 
polymer, a vinylidene chloride based polymer, vinyl butyral 
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based polymer, an allylate based polymer, a 

polyoxymethylene based polymer, and an epoxy base polymer; 
or blends of the aforementioned polymers. Among these 
polymers, cellulose triacetate is preferable. 

Usable examples of the liquid crystalline material 
include various materials of various types, such as a main- 
chain type and a side-chain type in which, for example, 
conjugate straight-chained atomic groups (mesogens) 
inducing orientation are introduced to, for example, a main 
q chain and a side chain of a polymer. Examples of the above 

Si include a discotic liquid crystal polymer and a nematic 

111 

fU liquid crystal polymer. An optically anisotropic layer 

m 

s using one of these liquid-crystalline polymers is formed 

Q 

J! such that a liquid crystalline polymer solution is applied 

yg onto an oriented face, such as a rubbed surface of a thin 

□ 

fy film of a polyimide, polyvinyl alcohol, or the like, and a 
face on which a tilt vapor deposited with silicon oxide; 
and a heat treatment is then performed. The thickness of 
the optically anisotropic layer is preferably ranged from 
0.1 to 10 pm. 

The optical compensation film is preferably formed of 
a liquid crystal alignment film in which a liquid crystal 
polymer is oriented on a support film formed of, 
particularly, a triacetate cellulose film. Examples of the 
liquid crystal alignment film include a brand "WVA02A" 
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supplied by Fuji Film Co., Ltd. 

Suitably usable materials to form the polarizing layer 
1 include, for example, a lyotropic liquid-crystal solution 
containing a dichroic dye, and a liquid-crystalline polymer 
solution containing a dichroic dye. There are no specific 
limitations to the lyotropic liquid crystal and a liquid 
crystalline polymer. The dichroic dye is characterized in 
that different absorbances are exhibited to a major axis 

Ij, and a minor axis of a molecule for incident light, and the 

Q 

p major axis of the molecule is aligned with the 

£ 

Si predetermined direction to meet the uniaxial orientation of, 

m 

flj for example, the liquid crystal polymer, a vibration 

m 

■ component in incident light is selectively absorbed and 

g 

4: transmitted, and is thereby converted into a polarized 

%0 light. For the dichroic dye, for example, a compound made 

Pi 

flj to have dichroism in the overall visible wavelength band of 
incident light can be used; and usable materials thereof 
include, for example, a disazo based dichroic dye having 
chenothiazole rings, a trisazo-based dichroic dye having 
benzothiazole rings, and a specific azo based a dichroic 
dye. Alternatively, the dichroic dye may be a material 
exhibiting dichroism only for a specific color and 
converting specific-color incident light into polarized 
light. Preferably, the dichroic dye is used by about 1 to 
20 wt.% in said solution. 
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For forming the polarizing layer 1, a solution is 
prepared in which the aforementioned dichroic dye and one 
of lyotropic liquid crystal and a liquid-crystalline 
polymer are dissolved in a solvent. For example, the 
lyotropic liquid crystal is used as an aqueous solution, 
and the liquid-crystalline polymer is dissolved in an 
organic solvent for use as an aqueous solution. 

Subsequently, coating of the above-described 

i^l polarizing-layer forming material (solution) is performed 

Q 

q using an appropriate coating method, such as a casting 

SJ method or a spin coating method; and heating is performed 

yl 

Hi to form a thin film. The thin film is preferably formed in 

s a range of from 0.1 to 15 pm. With the lyotropic liquid- 

Q 

4? crystal solution being used for the polarizing-layer 

o 

yO forming material, the optical compensation film 2 need not 

Q 

fU be subjected to an orienting process. However, with the 
liquid crystalline polymer being used for the polarizing 
layer forming material, the optical compensation film 2 is 
preliminarily subjected to an orienting process. While the 
orienting process method is not specifically limited, it is 
performed such that a thin film of a polyimide or polyvinyl 
alcohol is formed, and the surface of the thin film is 
subjected to a rubbing process. 

Structures, compositions, production methods, and the 
like regarding suitable dichroic dyes and liquid-crystal 

13 
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polymers are described in detail in, for example, 
Unexamined Patent Publication No Hei 8-511109; WO 97/39380; 
"Nitto Giho", Vol. 135, No. 1, p. 79 (1997); and Japanese 
Unexamined Patent Publication No. Hei 11-101964. 

The protective layer 4 may be formed on the surface of 
the polarizing layer 1 . The protective layer 4 is provided 
to form a rigid surface on the polarizing layer to prevent 
occurrence of a scratch that can reduces visibility. For 
tli e rigid material, there are no limitations as long as the 

Q 

p material does not provide adverse effects to the optical 

\\ compensation function. For example, a transparent film may 

U1 

fU be used to form the protective layer 4 . For a material to 

m 

s form the transparent film, the same material of the 

Q 

-p protective layer 4 used for the optical compensation film 

O 

yg may be used. For the transparent film, a triacetate- 

Q 

nj cellulose film is preferable. Alternatively, the 
protective layer 4 may be formed of an appropriate 
crosslinked resin that forms a transparent rigid film. For 
example, a urethane-acrylate-based or epoxy-based 
ultraviolet curing resin can be preferably used. 
Ordinarily, when the protective layer 4 is laminated using 
a transparent film, the lamination is performed with an 
adhesive (not shown) being interposed. However, in a 
configuration wherein the protective layer is formed of the 
aforementioned crosslinked resin, no adhesive is necessary 

14 
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to laminate the protective layer on the polarizing layer. 

For the brightness enhancement film, for example, a 
material using circularly polarized light of cholesteric 
liquid crystal is used. Practical examples of the above 
include a brand "PCF350" supplied by Nitto Denko Corp. and 
a brand "Transmax" supplied by Merck & Co., Inc. In 
addition, example materials using linearly polarized light 
include a brand "D-BEF" supplied by 3M Co., Ltd. 

Examples of the retardation film include a 
birefringent film, which is formed by uniaxially or 
biaxially stretching a polymeric film, and a liquid crystal 
polymer film. That is, the same material as that for the 
optical compensation film may be used. 



O 

j£ In addition, appropriate optical layers, such as an 

6 

antiglare sheet, a diffusion sheet, an antiref lection film, 

B 

and a protective plate, may be appropriately laminated on 
the surface of the wide viewing angle polarizing film. 
Moreover, a protective layer, a retardation film, 
brightness enhancement film, and the like may be combined 
and formed thereon. 

Usable pressure-sensitive adhesives to form the 
adhesion layers 5a and 5b include various pressure 
sensitive adhesives, such as, a rubber based pressure 
sensitive adhesive, an acrylic based pressure sensitive 
adhesive, and a silicon based pressure sensitive adhesive. 

15 
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Among the above, however, the acrylic based pressure 
sensitive adhesive is preferably used, of which the base 
polymer weight average molecular mass is preferably ranged 
from 300,000 to 2,500,000. The same pressure sensitive 
adhesive may be used for the other adhesion layers. 

For a monomer to be used for acrylic copolymer that is 
the base polymer of the acrylic-based pressure-sensitive 
adhesive, various alkyl (metha) acrylate. The mentioned 

^ (metha) acrylate refers to acrylate and/or methacrylate . 

p Hereinbelow, (metha) is used in the same meaning. 

Sj Practical examples of the alkyl (metha) acrylate include 

ill 

pj methyl (metha) acrylate, ethyl (metha) acrylate, butyl 

05 

£ (metha) acrylate, and 2-ethylhexyl (metha) acrylate . The 

□ 

jp above may be used either independently or in combination. 

p 

yp Among the above, a material using 30 wt.% butyl acrylate is 

O 

flj preferable since it can be adjusted in the relaxation 

modulus to cause the base polymer to exhibit the viscosity. 

Moreover, a small amount of (metha) acrylic acid is 
preferably used instead of a part of the alkyl 
(metha) acrylate to provide polarities to acrylic-based 
polymer. Furthermore, glycidyl (metha) acrylate , 2- 
hydroxyethyl acrylate (metha) acrylate, an N- 

methylol (metha) acrylamide, and the like may concurrently be 
used as crosslinked monomers. Still furthermore, when 
desired, other monomers, such as vinyl acetate and styrene, 
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which is copolymer! zable may concurrently be used to an 
extent that the adhesive propertieas of the acrylic based 
polymer is not reduced. 

The above-described acrylic based polymers can be 
produced in various publicly known methods. For example, a 
radical polymerization method, such as a bulk 
polymerization method, a solution polymerization method, a 
suspension polymerization method, can be appropriately 
selected for use. For an initiator for the radical 
polymerization method, one of various publicly known azo 
based and peroxide based materials may be used. Among the 
aforementioned production methods, the solution 
polymerization method is preferable because the method 
ordinarily uses a polar solvent such as ethyl acetate or 
toluene as a solvent for acrylic based polymer. 

For the base polymer of the rubber based pressure 
sensitive adhesive, usable examples include a natural 
rubber, an isoprene based rubber, a styrene-butadiene based 
rubber, a reclaimed rubber, a polyisobutylene base rubber, 
a styrene-isoprene-styrene based rubber, and a styrene- 
butadiene-styrene based rubber. For the base polymer of 
the silicon based pressure sensitive adhesive, usable 
examples include dimethyl polysiloxane and diphenyl 
polys iloxane . 

The above-described pressure sensitive adhesives 
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preferably contain a crosslinking agent. Examples of the 
crosslinking agent include, for example, a polyisocyanate 
compound, a polyamine compound, a melamine resin, a urea 
resin, and an epoxy resin. Furthermore, a tackifier, a 
plasticizer, a filler, an antioxidant, an ultraviolet 
absorber, and a silane coupling agent may be appropriately 
used without departing from the intended scope of the 
present invention. 

^ The adhesion layer 5b is formed on a glass substrate 

Q 

p surface of the liquid crystal panel of the wide viewing 

£ 

angle polarizing film. In Fig. 1, the glass substrate 

m 

p : j surface corresponds to the surface opposing the surface on 

m 

s which the polarizing layer 1 of the optical compensation 

ri 

£ film 2 is laminated. A forming method of the adhesion 

6 

%B layer 5b is not specifically limited. Examples of the 

3 S 
■p=r 

jy method include a method in which the pressure-sensitive 
adhesive (solution) is applied onto the glass substrate 
surface of the wide viewing angle polarizing film, and 
curing is performed; in addition, examples of the method 
includes a method in which transcription is performed using 
the releasable sheet 6 on which the adhesion layer 5b is 
provided. A method that is similar to the method of 
forming the adhesion layer 5b can be employed for the other 
adhesion layers. While the thickness of each of the 
adhesion layers 5a and 5b (cured film thickness) is not 
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specifically limited, it is preferably ranged from 10 to 40 
ym. 

Usable materials to form the releasable sheet 6 
include paper and synthetic resins, such as, polyethylene, 
polypropylene, and polyethylene terephthalate . As needs 
arise, treatments, such as a silicon treatment, a long- 
chain alkyl treatment, and fluorine treatment, may be 
applied onto the surface of the releasable sheet 6 to 

u improve the property of releasing from the adhesion layer 5. 

b 

p A liquid crystal display can be formed according to a 

?* 

Cj conventional method. The wide -viewing -angle polarizing 

111 

ps adhesion film may be one side or both sides of the liquid 

3 

x crystal panel. In addition, an illumination system using a 

□ 

£ backlight or a reflector may be appropriately formed. 

0 

*Q EXAMPLES 

5 

fU Hereinbelow, the present invention will be described 

in detail with embodiments. However, the present invention 
is not limited thereby. 
Production Example 1 

A liquid crystal alignment film ("W" film supplied by 
Fuji Film Co., Ltd.) using a triacetate cellulose film as a 
support film was used as an optical compensation film. A 
lyotropic liquid crystal solution ("LCPolarizer" supplied 
by Optiva Inc.; solid content concentration: 8.7 wt.%) 
containing a dichroic dye was applied on the side of the 
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support film of the optical compensation film by using a 
wire bar (No. 7), and curing was performed at 80°C. Then, 
a polarizing layer having a thickness of 1.3 pm was formed. 
Thereby, an optical compensation film including the 
polarizing layer was obtained. The optical -compensation 
polarizing film was measured for the thickness, and the 
thickness was 110 ym; and the simplicial transmittance was 
40%, and the polarization degree was 90%. In this case, 

yL the values of simplicial transmittance and the polarization 

O 

□ degree are the results of measurement performed with a 

SJ spectrophotometer "DOT-3" supplied by Murakami Color 

ill 

jlj Research Laboratory. 

m 

* Production Example 2 

S 

■P A liquid crystal alignment film ("W" film supplied by 

Q 

M3 Fuji Film Co., Ltd.) using a triacetate cellulose film as a 

□ 

fU support film was used as an optical compensation film. A 
polyvinyl alcohol layer was provided on the side of the 
support film of the optical compensation film; and in 
addition, a rubbing treatment as described above was 
performed. 

A solution was uniformly prepared by mixing a side 
chain type polymer (26 weight part) as express by the 
following formula 1, a dye "G-202" (0.37 weight part) 
supplied by K.K. Nihon Kankoshikiso Kenkyusho, a dye "G- 
207" (0.73 weight part) supplied by the same company, a dye 
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HI 
ill 



o 

□ 



"G-429" (1.46 weight parts) supplied by the same company, 

and tetrachloroe thane (100 weight parts) . 

(Formula 1) 

— (-CH 2 — CH-)— s ^ 

C0 2 -(CH2) 6 — oVO^C0 2 VO)— CN 



Using a spin coating method, the aforementioned solution 
was applied onto a rubbing treatment layer of the optical 
compensation film. Thereafter, a heat treatment was 
performed at 100°C, said liquid-crystal polymer was 
oriented, and a polarizing layer having a thickness of 1.5 
ym was formed. Thereby, the optical compensation film 
having the polarizing layer was obtained. 

In addition, a urethane-acrylate-based resin as 
expressed by the following formula 2 was applied on the 
polarizing layer. 
(Formula 2) 

R CH 3 
0^ c ^l\L CH 2 OOCC=CH 2 
r!j til R:- (C H 2 ) 6 -N-C-oiH 

FT" ^ 0 CH 2 OOCC=CH 2 

II / 
0 CH 3 

Thereafter, ultraviolet curing was performed. Thus, a 

protective layer made of a crosslinked resin having a 

thickness of 5 pi was formed. The optical -compensation 

polarizing film was measured for the thickness, and the 

thickness was 115 um; and the simplicial transmittance was 
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38%, and the polarization degree was 88%. 
Embodiments 1 and 2 

A brightness enhancement film ("PCF350" supplied by 
Nitto Denko Corp.) was adhered to each of the optical 
compensation polarizing films produced in Production 
Examples 1 and 2 via an adhesion layer (acrylic based 
pressure sensitive adhesive) . Thereby, a wide-viewing- 
angle polarizing film according to the present invention 
u was obtained. 

b 

p (Brightness Nonunif ormities) 

<j As shown in Fig. 2, the side of the optical 

in 

nj compensation film of the wide viewing angle polarizing film 

m 

s A obtained in the embodiment was adhered onto one surface 

P 

£ of a glass plate C (1.1 mm) via the adhesion layer 5b 

6 

d} (acrylic resin based pressure sensitive adhesive) having a 

n 

fij thickness of 25 pm. In addition, the side of the optical 
compensation film of the optical -compensation polarizing 
film B obtained in the production example was adhered onto 
the other surface of the glass plate C via an adhesion 
layer (acrylic resin based pressure sensitive adhesive) 
having a thickness of 25 ym. Thus, the films were adhered 
to the glass plate to have a crossed Nicols relationship. 

The adhered films was kept at 80°C for 24 hours; and 
thereafter, nine portions in a plane (230 mm (in length) x 
310 mm (in width) ) were measured for the transmittance 
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(luminance meter "BM-5" supplied by Topcon Corp.), and the 
difference between the maximum value of the transmittance 

(%) and the minimum value thereof was obtained. The 
results are shown in Table 1. 
Comparative Example 1 

A polarizing plate (215 pm thick; supplied by Nitto 
Denko Corp.) was prepared. Then, an optical compensation 
film ("W" film supplied by Fuji Photo Film Co., Ltd.) and 
a brightness enhancement film (PCF350 supplied by Nitto 
Denko Corp.) were individually adhered onto two surfaces of 
the polarizing plate via adhesion layers (acrylic resin 
based pressure sensitive adhesive) each having a thickness 
of 25 pm. Thus, a wide viewing angle polarizing film was 
obtained. The brightness nonunif ormities were obtained 
using the obtained wide viewing -angle polarizing films. 
The results are shown in Table 1. A film prepared by 
adhering the aforementioned optical compensation film onto 
one surface of the aforementioned polarizing plate was used 
as the optical -compensation polarizing film B. 
Table 1 





Brightness 
Nonuni f ormi ty 
(%> 

Maximum Value - 
Minimum Value 


Maximum Value 
of 

Transmi ttance 
(%) 


Minimum Value 
of 

Transmi ttance 
(%) 


Embodiment 1 


2.3 


6.5 


4.2 


Embodiment 2 


2.3 


6.5 


4.2 


Comparative 
Example 


5.5 


9.5 


4.0 
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